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Rat liver SAH-hydro lase is strongly inhibited by four stereoisotneric 4-(adenin-9-yl)-2,3-dihydro-
xybutyric acids (eritadenines). D-Eritadenine, which is the most effective of the four, inactivates 
the catalytic activity of SAH-hydro lase at I C j g = 1'2 . 1 0 " * mol 1 " ' in the hydrolytic reaction. 
The enzyme is irreversibly inhibited (T/2 = 1-6 min). The inactivation activity decreases in the 
order u-erythro(2R,3R) > i.-erythro(2S,3S) p threo{2S,3R) > threo(2R,3S) configuration. 

In the iirst communica t ion of this ser ies ' we described the inhibi tory effect of 9-((S)-
-2,3-dihydroxypropyl)adenine (J), an al iphatic nucleoside analogue with antiviral 
activity, on S-adenosyl-L-homocysteine hydrolase (SAH-hydro lase , E C 3.3.1.1). 
In view of this finding, we decided to investigate the interact ion of SAH-hydrolase 
with other a l iphat ic adenine derivatives, conta in ing hydroxy groups in the al iphatic 
chain. O n e of the mos t interesting groups of c o m p o u n d s of this series are the so-called 
er i tadenines, bear ing an co-carboxy g roup in the al iphat ic chain. In this communica 
t ion we describe the character of the inhibi tory effect of the four stereoisoraeric 
4-(adenin-9-yl)-2,3-dihydroxybutyric acids (eri tadenines II—V) on ra t liver S A H 
hydrolase . This enzyme which had been already used in our previous study was 
further purified by affinity c h r o m a t o g r a p h y on modified Sepharose 4B (ref.^) and 
was free of enzyme activities, degrading the substrates or p roduc t s of the S A H -
hydrolase catalyzed react ion^: 

S A H -
adenosine -f L -homocys te ine < = ± S-adenosyl-L-homocysteine ( S A H ) . 

hydrolase 

The inhibi tory effect of er i tadenines / / — F o n this enzyme was followed b o t h in the 
direction of S A H synthesis and in the direction of its hydrolysis . 

As seen from Fig. 1 a n d Table I, na tu ra l D - e r i t a d e n i n e / / / is the mos t po ten t of the 
four s tereoisomers: a 50% enzyme inhibi t ion is achieved at concentra t ions 0-7 . 10~* 
m o l l " ' and 7-5 . 1 0 " ^ m o l l " ' for hydrolysis and synthesis, respectively. U n d e r 

* Part III in the series Studies on S-Adenosyl -L-homocyste ine Hydrolase; Part II: This 
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these condi t ions , the respective subst ra te- inhibi tor ra t ios were 400 : 1 a n d 267 : 1. 

The L-er3;f/ iro-enantiomer / / (Fig. 1, Table I) exhibits somewha t lower activity 

whereas the f/)reo-derivatives IV and F ( F i g . 2, Table I) are 10 to 30 t imes less active 

t h a n the erythro-isomers. 

T A B L E I 

Effect of eritadenines u p o n reactions catalyzed by SAH-hydro lase from rat liver 

C o m p o u n d Configuration 
Synthesis" Hydrolysis'' 

II 2S,3S 1-25 0-30 0 063 0-006 
III 2 R , 3 R 0 075 0 0 1 6 0-007 0-012 
IV 2S ,3R 12-5 1 0 0 1-50 0-60 
V 2R,3S 3 5 0 2 0 0 2-0 1-00 

" ICIQ, I C 5 0 designates concentrat ions ( i i m o l l " ) for 50% enzyme inhibit ion after 10 min 
incubat ion period without preincubation; I C 5 0 , ^^to concentrat ions ( i r m o l l " ' ) for 50% 
enzyme inact ivat ion after 10 min pre incubat ion period. 

1 0 - 7 - 1 2 0 
/ , 1 0 m o l l 

1 0 8 - 1 2 0 
/ , 1 0 " m o l l 

F i g . 1 

Kinet ics of S A H - h y d r o l a s e inhibit ion by c o m p o u n d / / and III in the direction of synthesis (o) 
and hydrolysis (6 ) . 1 c o m p o u n d / / / , 2 c o m p o u n d / / . Uj [ j j m o l m i n " ' ] represents in a [ S A H ] . 
. m i n " ' , in b [Ino] . m i n " ' 
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T A B L E I I 

Inactivation of rat liver SAH-hydro lase by eritadenines 

Concentrat ion 
C o m p o u n d l o - s ^ o H " ' 

T / 2 , min 

synthesis hydrolysis 

/ / / 

4 
4 0 

0 - 4 
2 
4 

1 2 

1 0 0 
2 5 0 

1 0 0 0 

1 0 0 
2 5 0 

1 0 0 0 

2 0 
1-5 

3 0 
2 - 8 

6 0 
5 - 2 

1 - 6 
2 - 0 

10 ' . mol I 

F i g . 2 

Kinetics of SAH-hydro lase inhibit ion by c o m p o u n d IV and V in the direction of synthesis (o) 
and hydrolysis ( 6 ) . 1 c o m p o u n d IV, 2 c o m p o u n d V. U; [nmol m i n ~ ' ] represents in a [ S A H ] . 
. m i n ~ ' , in b [ I n o ] . min""' 
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A m o r e detailed s tudy of the inhibi tory activity revealed tha t the described inhibi t ion 
of ra t liver SAH-hydro lase by c o m p o u n d s II—V is irreversible. Their p re incubat ion 
with the enzyme in the absence of L -homocys te ine results in a very fast inact ivat ion, 
its half-time (1-5 to 6 min) depending o n s t ructure a n d concent ra t ion of the erita
denines a n d on direct ion of the react ion (Table 11). The presence of adenosine in the 
reac t ion mixture pro tec t s par t ia l ly the enzyme; consequent ly , the synthet ic react ion 
requires higher inhib i tor concen t ra t ion to achieve bo th 50% inhibit ion ( I C 5 0 ) and 
50% inact ivat ion (IC^o) (Table I ) . 

T ime dependence of the SAH-hydro lase inact ivat ion by c o m p o u n d / / / in the 
di rect ion of S A H synthesis is given in Fig. 3. T h e enzyme is part ial ly inactivated 
also by adenosine*; however , in ou r exper iments T / 2 of this react ion is 25 min at a d e n o 
sine concent ra t ion 2 . 10~* m o l P ' (Fig. 3) whereas the c o m p o u n d / / / inactivates 
the enzyme already a t a concent ra t ion 500 t imes lower (T /2 = F 6 min) . 

In spite of the fact tha t the inhibi t ion of SAH-hydro lase by c o m p o u n d i is a rever
sible process we checked in this context also its effect of the enzyme inact ivat ion 
unde r p re incuba t ion condi t ions . W e found tha t in concent ra t ion 2 . 10~* mol T ' . 
( comparab le with tha t of adenos ine) , 9-((S)-2,3-dihydroxypropyl)adenine( / ) exhibits 
only a negligible inact ivat ion effect (Fig. 3). 

Tab le I a n d Fig . 1 a n d 2 show t h a t the inhibi tory effect of the s tudied c o m p o u n d s 
decreases in the o rder / / / > II P IV > V, b o t h ei-ythro-isomers being substant ial ly 
m o r e active t h a n the threo-isomeis. Inspect ion of models suggests tha t the erythro-
-derivatives II a n d / / / can a d o p t the zwit ter ionic s t ructure in which conformat ion 
of the hydroxyls in pos i t ions 2 and 3 of the ahpha t i c chain is very similar to tha t 
in adenos ine . O n the o ther h a n d , such s i tuat ion is not possible in the t / ireo-isomers 
IV a n d F, or, al ternatively, the distance between the carboxy and 6-amino groups 
increases; these conformat iona l changes might cause a different affinity towards the 
enzyme at the b ind ing site. I t should be po in ted ou t tha t b o t h the erythro-isomevsll 
and / / / (and par t icular ly the na tu ra l D -e r i t aden ine / / / which is the active c o m p o u n d 
of the Japanese m u s h r o o m Lentinus edodes "sh i i take"*) exhibit a high hypochole -
s terolemic effect whereas the ^/7reo-isomer / F i s inactive in this respect*. 

- O H 

CH2OH 
- O H 

- O H 

C O O H 

11 

H O -

H O -

C O O H 

HI 

- O H 

C O O H 

- O H 

C O O H 

V 

In formulae /— V, A represents the aclenin-9-yl residue. 
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C o m p o u n d s 7 / — F canno t be substrates for SAH-hydro lase ; a direct experiment 

p roved that their incubat ion with an S A H synthesizing or hydrolyzing system does no t 

cause any observable changes of the inhibi tors . Irreversible character of the enzyme 

inhibi t ion obviously exludes an appUcation of usual enzyme kinetics for characteriza

t ion of their effect. A similar in teract ion with SAH-hydro lase was observed with 

9 - (P-D -a rab inofuranosy l )aden ine and 2 ' -deoxyadenosine*. The order of magni tude 

of the I C 5 0 values for the c o m p o u n d / / / (7 . 10"^ mol 1 " ' t o 7-5 . 1 0 " * mol 1 " ' ; 

Table I) cor responds to the enzyme concent ra t ion (1-5 n g / m l ) in the assay system 

(calculated for 2-2 . 10^ da l tons of an enzyme from m a m m a h a n t issues ' ' • '°) . We can 

thus assume tha t the affinity of D - s r i t aden ine (III) to rat liver SAH-hydrolase is suf

ficiently high to inactivate the enzyme by an equimolar inhibi tor concentra t ion . 

E X P E R I M E N T A L 

Materials. D-Eritadenine ( / / / ) and L-eritadenine ( / / ) were prepared by the described proce
dures^'^ and freed from the accompanying impurities via methyl esters^ to the H P L C h o m o 
geneity. The //i^eo-isomers IV and Kwere synthesized according to ref.*. 

Enzyme preparation. SAH-hydro lase from rat liver was purified as described in our previous 
s tudy ' fol lowed by an affinity chromatography step using modified AH-Sepharose 4B; cf.'^. 
The enzyme preparation thus obtained possessed specific activity 0-60 I . U . / m g protein. 

Enzyme assays. The synthetic activity of SAH-hydro lase was determined (c / . ' ) in the incubation 
mixture (total vo lume, 0-25 ml) consist ing of 80 m m o l 1 " ' potass ium phosphate p H 7-37, 2-4 
m m o l l " ' dithiothreitol, 3 m m o l 1 " ' L-homocyste ine , 2 . 1 0 " ^ m o l l " ' [''*C]-adenosine, 
1-5 Hg/ml enzyme protein, and appropriate amount of the inhibitor. The hydrolytic activity was 
estimated (c / . ' ) in the assay mixture (total vo lume 0-25 ml) consist ing of 80 m m o l 1 " ' potass ium 

F I G . 3 

T ime course of inactivation of rat liver 
SAH-hydro lase in the synthetic direction. 
Preincubation of the SAH-hydro lase was 
carried out 1 in the absence of adenosine 
at 37°C, in the presence of 2 2 . 1 0 " ^ mo l 1 " ' 
adenos ine at 0°C, 3 2 . 10 " ^ mol 1 " ' at 37°C, 
4 0-5 . 1 0 " 5 m o l l " ' 9-((S)-2,3-dihydroxy-
propyl)adenine ( / ) at 37°C, 5 2 . 1 0 " ^ m o l . 
. r ' / at 37°C, 6 4 . 1 0 " * m o l l " ' c o m 
pound / / / at 37°C 
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phosphate p H 7-37, 0-1 m m o l 1 " ' E D T A , 4 . 10"*^ m o l l " ' ["C] -S -adenosy l -L-homocys te ine , 
l - 5 u g / m l enzyme protein, and 1-6 I . U . / m l adenos ine aminohydrolase . The mixture was sup
plemented by inhibitors. The reactions were started by addit ion of the enzyme and the mixtures 
were incubated at 37°C for 10 min. 

In the preincubation experiments , the enzyme was preincubated with inhibitors separately 
in 100 m m o l P ' po tas s ium phosphate , p H 7-37, containing I m m o l l " ' dithiothreitol and 
an aliquot of this mixture then supplemented with the rest of the reaction mixture to preserve 
original condit ions required for the assay of synthesis or hydrolysis of S A H . 
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